Expression of 17beta- and 3beta-hydroxysteroid dehydrogenases and steroidogenic acute regulatory protein in non-luteinizing bovine granulosa cells in vitro.
Granulosa cells of small follicles differentiate in vitro in serum-free medium, resulting in increased estradiol secretion and abundance of mRNA encoding cytochrome P450aromatase (P450arom). We tested the hypothesis that differentiation in vitro also involves increased expression of 3beta- and 17beta-hydroxysteroid dehydrogenases (HSD) in the absence of steroidogenic acute regulatory protein (StAR) expression, as has been observed in vivo. Granulosa cells from small (<6 mm diameter) follicles were cultured for up to 6 days, and mRNA levels quantified by Northern hybridization or RT-PCR. Estradiol and progesterone concentrations in medium increased with time in culture, as did mRNA encoding P450arom, 3beta- and 17beta-HSD but not P450scc. Both P450arom and 17beta-HSD were significantly correlated with estradiol accumulation in culture medium. Progesterone secretion was correlated with 3beta-HSD but not P450scc mRNA levels. StAR mRNA was detectable by RT-PCR, did not change with duration of culture and was not correlated with progesterone secretion. FSH significantly stimulated P450arom and 17beta-HSD mRNA levels. Cell origin (from the antral or the basal layer of the membrana granulosa) did not affect steroidogenesis. We conclude that under the present cell culture system granulosa cells do not luteinize, and show expression of key steroidogenic enzymes in patterns similar to those occurring in differentiating follicles in vivo. Further, the data suggest that 17beta-HSD may be as important as P450arom in regulating estradiol secretion, and that 3beta-HSD is more important than P450scc as a regulator of progesterone secretion in non-luteinizing granulosa cells.